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Gvpsum-Based Building Material 



Gypsum-based building boards, for example, sandwich-type plaster boards and 
gypsum fiber-boards, are employed in dry construction for the preparation of 
5 floors, walls and ceilings. 

Typical gypsum-based building boards have a core of cured calcium sulfate di- 
hydrate. It is coated with cardboard or non-woven (glass-fiber web). Typical thick- 
ness values are 6, 9.5, 12.5, 15 and 20 mm. 

For different intended applications, there are different optimized boards, for exam- 
10 pie, boards having an increased moisture stability, boards having an increased fire 
resistance or a reduced sound transmission property. 

Plasters are coats on raw masonry or raw ceilings made of mortar. In interior con- 
struction, they often serve as a substrate for further decoration, and on exterior 
walls, they serve as protection from weathering. 

15 There are also a wide variety of interior plasters which may be employed without 
further decoration, i.e., so-called decorative plasters. 

It was the object of the present invention to provide building materials having im- 
proved properties. Surprisingly, it has been found that gypsum-based building 
materials which contain from 1 to 25% by weight of zeolites can lead to a reduction 
20 of airborne pollutants in interiors. Preferred zeolite contents are at least 5% by 
weight, more preferably at least 10% by weight, and particularly preferred are the 
ranges of from 5 to 20% by weight and from 10 to 15% by weight. 



The contents are based on the proportion of zeolite in the dried gypsum-containing 
mass without, for example, cardboard or fibrous content. 
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According to the invention, it is particularly preferred to employ natural zeolites, 
i.e., zeolites which are not prepared synthetically (e.g., by reacting Si0 2 -containing 
and AI 2 0 3 -containing substances with alkali hydroxides at temperatures of more 
than 50 °C in an aqueous phase). Thus, naturally occurring zeolites are those which 
5 are exploited from deposits. 

Suitable zeolites include, in particular, those which have a mineral phase composi- 
tion selected from the group consisting of clinoptilolite, heulandite, chabasite, phil- 
lipsite, morderite and mixtures thereof. Astonishingly, the zeolites can be used not 
only in thermally activated, i.e., thermally dehydrated, but also in native forms. 

10 In a particularly preferred embodiment, the zeolites are employed in a native form, 
i.e., without thermal activation or dehydration. 

Astonishingly, activation of the zeolites apparently occurs during the prepara- 
tion/drying of the products. The dehydration of zeolites can be measured, for ex- 
ample, by thermogravimetric analysis (TGA). 

15 Figure 1 shows a TGA diagram for a naturally occurring zeolite. When the tempera- 
ture is increased, water is released over an extended range of temperatures. The 
mass of the sample as a function of temperature and the changes of mass (corre- 
sponding to the first derivative) are shown. 

Figure 2 shows a TGA diagram for a mixture of 90% by weight of stucco and 10% 
20 by weight of naturally occurring zeolite. The mixture has been admixed with water 
and predried at about 40 °C after curing. The amount of water released as found in 
the TGA analysis corresponds to the amount of water in the gypsum; the water 
from the zeolite is not found (any longer). The mass of the sample as a function of 
temperature and the changes of mass (corresponding to the first derivative) are 
25 shown. 

Nevertheless, such a zeolite shows the activity for the reduction of airborne pollut- 
ants as required according to the invention. 
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The building materials preferably contain zeolites having a grain size of < 200 pm, 
preferably smaller than 150 pm. This can be achieved most simply by fine milling. 

Particularly suitable zeolites have d 50 values of from about 30 to about 90 pm, 
more preferably from 40 to 70 pm. 

5 The zeolites preferably have an oil number (determined in accordance with DIN 
53199) of at most 25 g/100 g of zeolite, preferably at most 10 g/100 g of zeolite. 

The materials employed according to the invention preferably contain less than 3% 
of diatomaceous earth, and the zeolites are not admixed with "antibacterial 
cations". 

10 Particularly preferred building materials are, on the one hand, building boards, 
especially sandwich-type plaster boards or gypsum fiber-boards, or plasters, espe- 
cially plasters for applying to interior walls, more preferably decorative plasters, 
because the admission of air is not hindered by further decoration in this case. The 
plasters preferably contain the gypsum phase as a binder. The boards are coated, 

15 preferably with cardboard or glass fiber web. If desired, they are also perforated 
(so-called "perforated boards"). 

For a building board, stucco and zeolites, for example, may be mixed, and the 
finished board freed from excess water in a continuous dryer. 

The gypsum content is preferably at least 30% by weight, more preferably at least 
20 50% by weight, even more preferably 70% by weight or more, respectively calcu- 
lated on the cured mixture. 

The present invention also relates to the use of the building materials according to 
the invention for reducing airborne pollutants in interiors. Airborne pollutants which 
can be successfully removed from the interior air include, for example, formalde- 
25 hyde, benzene, ammonia and tobacco smoke. Also smells, e.g., fishy smell, can be 
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reduced, as could be demonstrated experimentally by the degradation of triethyl- 
amine. 

Surprisingly, the airborne pollutants are not bound to the materials, but de- 
graded/decomposed, so that no saturation of the materials occurs. 

5 For formaldehyde, the maximum allowable working place concentration (MAK 
value) is 600 pg/m 3 . In a room where people smoke, the average formaldehyde 
content is around 220 pg/m 3 for an air-exchange rate of 0.5 changes/hour. The 
WHO considers a guidance value of 100 pg/m 3 for the protection of health. A value 
to be sought in habitation is about 60 pg/m 3 . 

10 The average benzene content in a room where people smoke is about 45 pg/m 3 for 
an air-exchange rate of 0.5 changes/hour. A value to be sought in habitation is 
< 10 pg/m 3 . 

By using the building materials according to the invention, correspondingly reduced 
values can be obtained. 

15 The invention is further illustrated by the following Example. 

Example 

Gypsum-based building boards containing 10% natural zeolites (native, i.e., non- 
dehydrated) with a grain size of at most 200 pm and a d 5 o value of 40 pm were laid 
in a room with a normal climate, resulting in 1.23 m 2 of gypsum board area per 

20 1 m 3 of room volume. In this room, a respective noxious gas concentration with the 
noxious gases formaldehyde and benzene and with a noxious gas mixture from 
cigarette smoke was adjusted by continuously supplying a defined mixture of nox- 
ious gases. The air-exchange rate of the respective mixture was 0.5 changes/hour, 
i.e., the mixture of noxious substances was renewed completely within two hours. 

25 In the exhausted mixture, the remaining concentration of noxious substances was 
measured as a gas concentration. 



- 5 - 



By the contact with the gypsum-based building boards, the major part of the nox- 
ious gases was degraded, and a concentration of noxious gases in the system was 
obtained from a starting value (supplied mixture) to an equilibrium value (ex- 
hausted mixture) 

5 for formaldehyde of 600 pg/m 3 to 96 pg/m 3 ; 

220 pg/m 3 to 40 pg/m 3 ; 

for benzene of 45 pg/m 3 to < 10 pg/m 3 . 

For cigarette smoke, a substantial reduction of offensive smell from the contact of 
the smoke with the gypsum-based building boards according to the invention was 
10 additionally detected by olfactometry. 

In the experimental series, it was additionally established that the noxious sub- 
stances were not deposited in the gypsum-based building board, but reactively 
converted to harmless compounds. 

Experiments with altered zeolite proportions in the gypsum-based building boards 
15 and altered formulations for the gypsum core, for example, with the addition of 5% 
wood chips, provided similar results. 



